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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hetero-bipolar transistor having 
improved high-speed operation characteristics. 

SOLUTION: The hetero-bipolar transistor includes a buffer layer 2, an n- 
type collector layer 3, a p-type base layer 4, an n-type emitter layer 5, and 
an n-type cap layer 6. which are formed in order on a semi-insulating 
substrate 1, and individually formed with a collector electrode 7 on the 
collector layer 3, a base electrode 8 on the base layer 4, and an emitter 
electrode 9 on the cap layer 6. The hetero-bipolar transistor is constituted 
of semi-insulating substrate 1 and buffer layer 2 consisting of GaAs, the n- 
type collector layer 3 consisting of GaNAs, the p-type base layer 4 
consisting of GaAs, the n-type emitter layer 5 consisting of AIGaAs, and 
the n-type cap layer 6 consisting of InGaAs. 
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uGa I nP> A 1 Gal nPJtliGaAs^f.^^ TttlfSnMn U * ^S^G a I n 
NA s *mi$M%t LTlftS C: t MtnAfD^ *K-9 hv>v**o 
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?t»K, I n P KMUfci&Jl] t I nNPCo^T fi , ^^f^KW1" P> & < , ftjttH o n 
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*|P^f±, m*m2 KUMLtzX 9 c 
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G a I n P frh & V) s HtriB p £t 7^75 5 HtTlB n |x? y * J: 19 k^-v y 7°*>Vh £ 
^Gal n P x A 1 Gal n P * tc it G a A s & ^ ^ fUB n S n U * * ® j&* G a N A 
s **Jifc3?3fci: LTtt^^t Mtt4^fn^#-5 h7>v'7^Mn, 
[ 0 0 2 0 ] 
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[ 0 0 2 5 ] 

mrlSnMn nNPAs^iVMil nNPS b£ffj&^|5£ L 
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it:, *&W\Z. SS*«l 0fc1B»LfcJ: 3 fc, 

*tt*ttInPl«li:, nlx^^f, pg^-^iSVnial/^^l^tti^ 
f 0 7^ *°-9 h 5 * £ *3V/*T, Htrlfi nix? ? InP*4l/WiAl InP 

^fc£>K HifiapSa^-^®?5 ? mrfEnl!^5 ? ?/f<fc K^* 3 v» I nP, 

Al InP^:liGaAsSb^f>^^ 1ft BB n S 3 U 9 ? !wtf I nNPA siivMil 
nNPSb £fffJ«lfi: Ltf t?,^ It tl>^f n;q h 5 > 
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* «9 , mianMn l/^ *®>&<G a I n NA s £«gfit t LtttSi t 
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#|&ipjfc*5HT, ^IfifSttit U L T G a A s St ^ ffl v^; H B T <7)i^ C> GaAs 
f±, GaAs Cil^^ItS £ ct *> fcmsn < T* 4 * £ ^ 0 
[0 0 3 2 ] 

ifc, £O^i-^60^^^<7)^J*ti^ G a A s G aNA s fc^Mt-tt^^fr&U J:*XB3 
**feD*^^«StPft-Cfi> ^ijnL7tli^H«t >9*S B B H On D n«7!>*f.l&;b*LT, G aNA si 
-C^m^Wj^G a A s kmUBttttZk ^ o ^ fcftWfclUE^* j6tflT?f&j&3 *Lfc# 

[0 0 3 3 ] 

GaAs &0Lk G a N A s M k Ot&^frfrfc «fc <9 * H B T <7)#M'l4<^'f£T^ji;« $ 
[0 0 3 4 ] 

*&WKi$^X, fcLTI nPHS*fflv^HBT<^a^:, I nPCg 

^£}ift#n Lfc I n N P £ nin *M 3 t LTffi^J, CO^^^IPJcD^fi, I 

I nNPit nftrf-^W&K «t "9 * H B T JUtt^ffiT^feiR 5 **% A s 

S b £#-£Ty»-T& £ k K X ■jte^*E-g*ri«ia»-e&4o 
[0 0 3 5 ] 

I n P&jK±K I n P fcft^frfr-*"* G a I n A s *JCtT 9 * *s * ^Jiftfi $ nS^ 
* ^Jl 3 k ^ftlLT^JH B TK&^Tfct, nI!!='l^?^3i:$:&G 

al nAsCiI^iJ)Sl> Gal nNA s *nS3W^^i3 ttiifc t i »), ? 
H § * &> *ffif 60 i * - 1£ S <r> & £ £ m 5 * Z> £ £ ii « -c 1= & o 
[0 0 3 6 ] 

i<7)J:9 HS3R*jfiinU nln V? 9M 3 i:fflV>Si fc K-X <9 > HBTWift 

[0 0 3 7 3 

[0038]. 

OCVD) «L/: 0 I IIi7c|t^,4AU Ga> I nOSftt LT, MM-f;^ 
t-^^P, As, Sb<7)MHT, y;uv>, h «; ^ f- n>T > £ 
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*3PJ K&^X, ¥m%'\£%& ltLTGaAs £ m V> tc m&<D HBTffiik^^-y 
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¥ilftGaAs^ltlil> nS!« ? 5 * A 1 G a A s (I I iKxft^ft 
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